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(57) ABSTRACT

In a method for removing interferential signals of a mobile
device, an original communication signal waveform of the
mobile device is acquired. A differential signal waveform
corresponding to each signal frame in a group is generated,
and a DPPPV of the differential signal waveform is
acquired. The differential signal is determined to be an
interferential signal, in response to that the DPPPV is not
less than a calculated differential threshold value, and a
DNPPV at a target time point is not less than a preset ratio
of the DPPPV. A signal interference section is determined
and compensation values corresponding to the signal inter-
ference section is calculated, to generate a differential com-
pensation waveform of the signal frame. An integrated
differential compensation waveform of all signal frames and
the original communication signal waveform are incorpo-
rated to obtain a processed signal waveform without inter-
ferential signals.

12 Claims, 7 Drawing Sheets
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1
ELECTRONIC DEVICE AND METHOD FOR
REMOVING INTERFERENTIAL SIGNALS
OF MOBILE DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims all benefits accruing under 35
US.C. §119 from China Patent Application No.
201310750081.2, filed on Dec. 31, 2013 in the China
Intellectual Property Office, the content of which is hereby
incorporated by reference. This application is related to
commonly-assigned applications entitled, “ELECTRONIC
DEVICE AND METHOD FOR REMOVING INTERFER-
ENTIAL SIGNALS OF MOBILE DEVICE”.

BACKGROUND

1. Technical Field

Embodiments of the present disclosure generally relate to
electronic devices, and particularly to an electronic device
and a method for removing interferential signals of a mobile
device.

2. Description of Related Art

A mobile phone of a global system for mobile commu-
nications (GSM) sends a pulse signal at each 4.615 milli-
second when the GSM mobile phone is calling. If there is an
electronic device near the GSM mobile phone, the pulse
signal may hit the electronic device at each 4.615 millisec-
ond and generate an interferential signal.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of an embodiment of an
electronic device including a control system.

FIG. 2 is a flowchart of an embodiment of a method for
removing interferential signals of a mobile device.

FIG. 3 illustrates an embodiment of an original commu-
nication signal waveform.

FIG. 4 illustrates an embodiment of a differential signal
waveform.

FIG. 5 illustrates an embodiment of a signal frame.

FIG. 6 illustrates an embodiment of an integrated differ-
ential compensation waveform.

FIG. 7 illustrates an embodiment of a processed signal
waveform without interferential signals.

DETAILED DESCRIPTION

The disclosure, including the accompanying drawings, is
illustrated by way of examples and not by way of limitation.
It should be noted that references to “an” or “one” embodi-
ment in this disclosure are not necessarily to the same
embodiment, and such references mean “at least one.”

In general, the word “module”, as used herein, refers to
logic embodied in hardware or firmware, or to a collection
of software instructions, written in a programming language.
One or more software instructions in the modules may be
embedded in hardware, such as in an erasable programmable
read only memory (EPROM). The modules described herein
may be implemented as either software and/or hardware
modules and may be stored in any type of non-transitory
computer-readable medium or other storage device. Some
non-limiting examples of non-transitory computer-readable
media include CDs, DVDs, BLU-RAY, flash memory, and
hard disk drives.
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FIG. 1 illustrates a block diagram of one embodiment of
an electronic device 500. In the embodiment, the electronic
device 500 includes a control system 200, a storage unit 300,
and a processor 400. The control system 200 removes
interferential signals of a mobile device 600 near the elec-
tronic device 500. In one embodiment, the electronic device
500 is a set-top box (STB), a mobile phone or a smart TV,
and the mobile device 600 is a GSM mobile phone, but the
disclosure is not limited thereto.

In one embodiment, the control system 200 includes one
or more function modules (modules 502-522 shown in FIG.
1). The function modules (502-522) may include comput-
erized code in the form of one or more programs that are
stored in the storage unit 300, and executed by the processor
400 to perform a method for removing interferential signals
of a mobile device 600. The storage unit 300 may be a
dedicated memory, such as an EPROM or a flash memory.

FIG. 2 is a flowchart of one embodiment of the method for
removing interferential signals of a mobile device 600.
Depending on the embodiment, additional steps may be
added, others removed, and the ordering of the steps may be
changed.

In step S202, acquiring an original communication signal
waveform (as shown in FIG. 3) formed by communication
signals of the mobile device 600, and acquiring multiple
signal frames from the original communication signal wave-
form. The communication signals of the mobile device 600
may include the interferential signals. In the embodiment,
the multiple signal frames are divided into multiple groups,
and each group of the signal frames are processed in
sequence. For example, a group includes four signal frames.

In step S204, calculating a differential signal of each
signal frame in a group using difference computation,
thereby generating a corresponding differential signal wave-
form (as shown in FIG. 4), and acquiring a differential
positive pulse peak value (DPPPV) of the differential signal
waveform. In the embodiment, a number of the group is “i
(i=1,2, ... ,N)” and at first i=1.

In step S206, calculating a differential threshold value
(DTV) according to the DPPPV corresponding to the signal
frames in the group. In the embodiment, the DTV is a first
preset ratio of an average of the DPPPV corresponding to the
four signal frames in the group. The first preset ratio is 30
percent, for example.

In step S208, determining whether the DPPPV corre-
sponding to one of the signal frames in the group is less than
the DTV. If the DPPPV is less than the DTV, step S220 is
implemented. If the DPPPV is not less than the DTV, step
S210 is implemented. In the embodiment, a number of the
one of the signal frames is “j (j=1,2,3,4)” and at first j=1.

In step S210, determining whether there is a differential
negative pulse peak value (DNPPV) at a target time point of
the differential signal waveform corresponding to the signal
frame. In the embodiment, the target time point is a time
length (as shown in FIG. 5) away from a time point of the
DPPPV in the differential signal waveform. The time length
is 577 ps=100 ps or 577 ps=20 ps, for example. If there is
a DNPPV at the target time point of the differential signal
waveform, step S212 is implemented. If there is no DNPPV
at the target time point of the differential signal waveform,
step S220 is implemented.

FIG. 5 illustrates an embodiment of the signal frame. As
shown in FIG. 5, the DPPPV of the differential signal
waveform is more than the DTV, and there is a DNPPV at
the target time point of the differential signal waveform.

In step S212, determining whether the DNPPV is less than
a second preset ratio of the DPPPV. In the embodiment, the
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second preset ratio is 80 percent. If the DNPPV is less than
the second preset ratio of the DPPPV, step S220 is imple-
mented. If the DNPPV is not less than the second preset ratio
of the DPPPV, steps S214-S218 are implemented.

In step S214, determining the differential signal of the
signal frame to be an interferential signal.

In step S216, determining a signal interference section
based on positions of wave troughs of the DPPPV and the
DNPPV. In the embodiment, the signal interference section
is from a left wave trough of the DPPPV to a right wave
trough of the DNPPV.

In step S218, calculating compensation values corre-
sponding to the signal interference section, to generate a
differential compensation waveform of the signal frame. In
the embodiment, the compensation values are reverse with
the signal interference section based on a zero potential
reference (as shown in FIG. 5). Then step S220 is imple-
mented.

In step S220, determining whether all of the signal frames
in the group have been processed. If all of the signal frames
in the group have been processed, step S224 is implemented.
Ifthere is one or more signal frames in the group that has not
been processed, step S222 is implemented.

In step S222, adding “1” to the number “J” and returning
to step S208.

In step S224, determining whether all of the groups have
been processed. If all of the groups have been processed,
step S228 is implemented. If there is one or more groups that
have not been processed, step S226 is implemented.

In step S226, adding “1” to the number “i” and returning
to step S204.

In step S228, incorporating multiple differential compen-
sation waveforms according to each signal frame to generate
an integrated differential compensation waveform (as shown
in FIG. 6), and obtaining a processed signal waveform
without interferential signals (as shown in FIG. 7) according
to the integrated differential compensation waveform and
the original communication signal waveform. In the
embodiment, the integrated differential compensation wave-
form and the original communication signal waveform are
incorporated to obtain the processed signal waveform with-
out interferential signals.

Although certain embodiments of the present disclosure
have been specifically described, the present disclosure is
not to be construed as being limited thereto. Various changes
or modifications may be made to the present disclosure
without departing from the scope and spirit of the present
disclosure.

What is claimed is:

1. A method to be executed by a processor of an electronic
device, the method comprising:

(a) acquiring an original communication signal waveform
formed by communication signals of a mobile device
near the electronic device, and acquiring multiple sig-
nal frames from the original communication signal
waveform;

(b) calculating a differential signal of each signal frame in
a group, to generate a corresponding differential signal
waveform, and acquire a differential positive pulse
peak value (DPPPV) of the differential signal wave-
form, wherein the differential signal is calculated using
difference computation;

(c) calculating a differential threshold value (DTV)
according to the DPPPV corresponding to the signal
frames in the group;

(d) determining the differential signal of a signal frame in
the group to be an interferential signal, in response to
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that the DPPPV corresponding to the signal frame is not
less than the DTV, there is a differential negative pulse
peak value (DNPPV) at a target time point of the
differential signal waveform, and the DNPPV is not
less than a second preset ratio of the DPPPV;

(e) determining a signal interference section based on
positions of wave troughs of the DPPPV and the
DNPPV,

(®) calculating compensation values corresponding to the
signal interference section, to generate a differential
compensation waveform of the signal frame;

(g) incorporating multiple differential compensation
waveforms to generate an integrated differential com-
pensation waveform in response to that all of the
multiple signal frames have been processed; and

(h) obtaining a processed signal waveform without inter-
ferential signals according to the integrated differential
compensation waveform and the original communica-
tion signal waveform;

wherein the DTV is a first preset ratio of an average of the
DPPPV corresponding to the signal frames in the
group.

2. The method as claimed in claim 1, wherein the target
time point is a time length away from a time point of the
DPPPV in the differential signal waveform.

3. The method as claimed in claim 1, wherein the com-
pensation values are reverse with the signal interference
section based on a zero potential reference.

4. The method as claimed in claim 1, wherein in step (h),
the integrated differential compensation waveform and the
original communication signal waveform are incorporated
to obtain the processed signal waveform without interfer-
ential signals.

5. A non-transitory storage medium storing a set of
instructions, the set of instructions being executed by a
processor of an electronic device, to perform a method
comprising:

(a) acquiring an original communication signal waveform
formed by communication signals of a mobile device
near the electronic device, and acquiring multiple sig-
nal frames from the original communication signal
waveform;

(b) calculating a differential signal of each signal frame in
a group, to generate a corresponding differential signal
waveform, and acquire a differential positive pulse
peak value (DPPPV) of the differential signal wave-
form, wherein the differential signal is calculated using
difference computation;

(c) calculating a differential threshold value (DTV)
according to the DPPPV corresponding to the signal
frames in the group;

(d) determining the differential signal of a signal frame in
the group to be an interferential signal, in response to
that the DPPPV corresponding to the signal frame is not
less than the DTV, there is a differential negative pulse
peak value (DNPPV) at a target time point of the
differential signal waveform, and the DNPPV is not
less than a second preset ratio of the DPPPV;

(e) determining a signal interference section based on
positions of wave troughs of the DPPPV and the
DNPPV,

(®) calculating compensation values corresponding to the
signal interference section, to generate a differential
compensation waveform of the signal frame;

(g) incorporating multiple differential compensation
waveforms to generate an integrated differential com-
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pensation waveform in response to that all of the
multiple signal frames have been processed; and
(h) obtaining a processed signal waveform without inter-
ferential signals according to the integrated differential
compensation waveform and the original communica-
tion signal waveform;
wherein the DTV is a first preset ratio of an average of the
DPPPV corresponding to the signal frames in the
group.
6. The non-transitory storage medium as claimed in claim
5, wherein the target time point is a time length away from
a time point of the DPPPV in the differential signal wave-
form.
7. The non-transitory storage medium as claimed in claim
5, wherein the compensation values are reverse with the
signal interference section based on a zero potential refer-
ence.
8. The non-transitory storage medium as claimed in claim
5, wherein in step (h), the integrated differential compensa-
tion waveform and the original communication signal wave-
form are incorporated to obtain the processed signal wave-
form without interferential signals.
9. An electronic device, the electronic device comprising:
at least one processor; and
a storage unit storing one or more programs, when
executed by the at least one processor, causing the at
least one processor to:
acquire an original communication signal waveform
formed by communication signals of a mobile device
near the electronic device, and acquire multiple signal
frames from the original communication signal wave-
form;
calculate a differential signal of each signal frame in a
group, to generate a corresponding differential signal
waveform, and acquire a differential positive pulse
peak value (DPPPV) of the differential signal wave-
form;
calculate a differential threshold value (DTV) according
to the DPPPV corresponding to the signal frames in the
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group, wherein the differential signal is calculated
using difference computation;
determine the differential signal of a signal frame in the
group to be an interferential signal, in response to that
the DPPPV corresponding to the signal frame is not less
than the DTV, there is a differential negative pulse peak
value (DNPPV) at a target time point of the differential
signal waveform, and the DNPPV is not less than a
second preset ratio of the DPPPV;
determine a signal interference section based on positions
of wave troughs of the DPPPV and the DNPPV;

calculate compensation values corresponding to the signal
interference section, to generate a differential compen-
sation waveform of the signal frame;

incorporate multiple differential compensation wave-

forms to generate an integrated differential compensa-
tion waveform in response to that all of the multiple
signal frames have been processed; and

obtain a processed signal waveform without interferential

signals according to the integrated differential compen-
sation waveform and the original communication sig-
nal waveform;

wherein the DTV is a first preset ratio of an average of the

DPPPV corresponding to the signal frames in the
group.

10. The electronic device as claimed in claim 9, wherein
the target time point is a time length away from a time point
of the DPPPV in the differential signal waveform.

11. The electronic device as claimed in claim 9, wherein
the compensation values are reverse with the signal inter-
ference section based on a zero potential reference.

12. The electronic device as claimed in claim 9, wherein
the integrated differential compensation waveform and the
original communication signal waveform are incorporated
to obtain the processed signal waveform without interfer-
ential signals.



